who need to complete their university-required advanced writing course.
Given its creation in cooperation with writing experts and neuroscience faculty, this course can serve as a model for others who want to support neuroscience students" efforts to write well in their field. For those who may consider having a dedicated Neuroscience Writing course, it is helpful to more fully understand the purpose for creating the class and the curriculum used in teaching the course. An evaluation of the experience may offer insights in preparation for the creation of such a course.
PURPOSE FOR CREATING THE "WRITING IN NEUROSCIENCE" CLASS
To support the Neuroscience Department"s decision to improve student writing, I first interviewed the Neuroscience Department administrators to determine the types of writing that neuroscience students were currently doing as undergraduates. I discovered that students did almost no writing in their neuroscience courses. In addition, students were generally not exposed to neuroscience research until they were nearly through with their undergraduate program, if at all. Students were, for the most part, unfamiliar with neuroscience journals and scholarly articles until their senior year. Since few BYU neuroscience courses require any type of written assignment, students do not receive significant writing instruction from neuroscience faculty.
Most neuroscience students at BYU had only one or two classes in which they received writing instruction; they took these courses usually in the English Department, where they were taught some universal principles of good writing, but not how to write in the discourse of the field. This meant that neuroscience students were not writing in their discipline in either their advanced writing course or in their undergraduate neuroscience courses. The creation of the "Writing in Neuroscience" class seemed to be at least a partial remedy to assist neuroscience students to write well.
BRIEF OVERVIEW OF THE "WRITING IN NEUROSCIENCE" COURSE CURRICULUM
With the commitment of the Neuroscience Department to help their students learn to write in their field, I created the curriculum for the new "Writing in Neuroscience" course.
This course should assist a neuroscience student in reading the scholarly literature in the field and in understanding how to respond to it.
Pedagogical Outcomes to Guide Student Learning. The "Writing in Neuroscience" course is for neuroscience majors only; it fulfills the 3-credit university advanced writing requirement, and complements the coursework for neuroscience. It carries a Neuroscience course designation (Neuroscience 316). The course does not increase the number of credit hours for students, since it simply replaces a generic advanced writing course with a field-specific writing course. The course focuses on both the processes and products of writing and offers strategies for planning, organizing, revising, and editing the kinds of writing that students are likely to encounter in neuroscience. (Refer to Appendix 1.)
As a result of completing this course, students should be able to apply the following skills to writing in neuroscience: 1. Writing tasks include genres unique to neuroscience as well as those that emphasize good communication to a variety of audiences; the tasks include writing a literature review, preparing a poster for a neuroscience conference, applying ethics in neuroscience. (Refer to Appendix 2.) Because the literature review is the most time consuming, it will be discussed in some detail.
Writing a Literature Review. The literature review is one step in preparing students to write their own empirical journal article. This is a powerful opportunity for students to have "deliberate practice" in writing the way scholars in their field do (Kellogg and Whiteford, 2009) . As students work on their literature reviews, they submit drafts of the paper. I encourage students to submit their review to a neuroscience journal or to any other appropriate scholarly venue that publishes articles on their topic.
For their 10-12 page literature review, students review and evaluate a body of literature by identifying relations, contradictions, gaps, and inconsistencies in the literature and by suggesting the next step needed to solve the research problem. The literature review must be a narrow topic of interest that students would be willing to spend time researching. The target audience should be the journal that students have identified as suitable for their paper (Tatalovic, 2008) ; this enables students to shift from "writing for the professor" to "writing for a specific audience" (Prichard, 2005) .
Using at least 10 of the most representative articles in their review, students give a context for the research question and carefully support assertions with evidence drawn from scholarly sources. After comparing, evaluating, and synthesizing the studies, students must show the implications of the research, rather than merely "summing up." Students are required to prepare three significantly different drafts of the paper: a rough draft for the instructor so that serious initial problems can be avoided, such as topics that are too broad or papers that are informative instead of persuasive; a second draft to be submitted to peers; and the final version of the paper. It is often in the revision of the assignments that students learn the most about composition.
This assignment has yielded rich papers in the neuroscience discipline with titles such as the following:
 Exercise- Preparing Conference Posters. After students complete their literature review, they prepare and present a miniposter of their review, often using the same titles. Since the course does not have sufficient time for students to gather their own raw data, students use qualitative or quantitative data excerpted from their literature review research. The completed mini-posters are posted around the classroom for others to critique. This common means of communicating research at conferences can be most appropriately taught and practiced in the classroom setting under the direction of experienced neuroscience faculty.
Using Ethics in Neuroscience. One advantage of having a writing course dedicated to neuroscience students is that it provides an opportunity to teach about ethics in this discipline, something that wouldn"t normally happen in a generic English course. The "Writing in Neuroscience" course includes an assignment which requires students to read Responsible Conduct Regarding Scientific Communication prepared by the Society for Neuroscience. They then take the tutorials for both the campus Institutional Review Board and the Institutional Animal Care and Use Committee. This assignment is not only for students to learn about their responsibility when experimenting with animals and humans; it also enables students to think critically about moral dilemmas that may arise in their requests to the Institutional Review Board and Institutional Animal Care and Use Committee and the possible resolutions using the regulations set forth by both.
Other Relevant Assignments. Other assignments also help move students into their academic discourse community. For example, students interview neuroscience professionals and summarize what they learned. They also create letters of intent for medical or graduate school applications. Students write abstracts for already published journal articles, then compare their results with the original abstracts (Dickinson, 2009 ).
EVALUATION OF THE "WRITING IN NEURO-SCIENCE" COURSE EXPERIENCE
The "Writing in Neuroscience" course is a flexible model that can be used by others. To adapt this course, it may be helpful to consider factors in deciding who should teach this course, what kind of support would be helpful, and what can be learned from a formative assessment of the course.
Who Should Teach this Course?
As an instructor, I realize that although I have taught composition at the university for 19 years, I am not the best teacher for this course because of my lack of neuroscience training. In Fall 2011, neuroscience faculty, the true experts on good writing in their field, should begin teaching this course at BYU. Our neuroscience faculty may not feel prepared to teach writing in their courses, but I can help bridge the transition for faculty being placed in these positions by sharing my curricular design and by moving to the role of faculty support.
Faculty sometimes fear teaching writing because it is time consuming and is not considered in the tenure process. Will this potentially discourage professors from participating? Not necessarily. Recently, I spoke with the (now former) chair of the Neuroscience Department, informing him that I felt that it was time for the neuroscience faculty to take over the course. I recommended some options for replacing me as instructor of the course, including using Ph.D. students from the Neuroscience program or from the Psychology Department. I was surprised by his response. The chair, who has both an M.D. and a Ph.D., wants to teach this class himself! He believes (correctly) that he can come to know his students in ways that he can"t know them otherwise. Such benefits combined with the satisfaction of helping students write in the neuroscience discipline may be enough of an incentive to override concerns potential faculty may have.
Neuroscience faculty, who have been immersed in the literature of their discipline, are the logical instructors for this course and for teaching writing in other neuroscience courses. They are both the producers and consumers of good writing in neuroscience and they are the best choice to instruct students how to write well. Good writing is "writing that meets the expectations of faculty in their disciplines...It is not the writing professional who is telling them what counts as good writing in their fields" (Carter, 2007, p. 408) . Having a neuroscience faculty member serve as the instructor could also encourage mentored learning opportunities and could benefit both students and faculty in furthering faculty research projects.
Students would benefit by receiving feedback from neuroscience faculty who can address both the content and the composition of the assignments. Using examples of successful student papers can reduce the number of poor submissions. To cut down on grading time, instructors may choose to use rubrics which can provide a great deal of feedback with less effort. Since commenting on student papers in areas other than content may be a fairly new challenge for neuroscience faculty, this would be an area where faculty would do well to seek time-saving hints from other faculty who teach writing.
What Kind of Support is Helpful? At BYU, the College of Family, Home and Social Sciences supports their new writing courses and their instructors through a Writing Lab created just for social science students. Students can bring drafts of their papers to the Social Science Writing Lab to get peer advice on their work.
The lab hired a neuroscience student specifically for the purpose of helping students who were taking this course. This student not only served as the primary advisor to meet with neuroscience students who brought their papers to the Writing Lab, but also trained the other advisors in genres and expectations common to neuroscience.
As the College Writing Specialist, I can help faculty who would like to include writing assignments in all neuroscience classes, not just the "Writing in Neuroscience" course. I serve as a resource for faculty who would value help in creating and refining writing prompts and appropriate corresponding grading rubrics. I can also recommend writing tasks that increase the amount of writing students do in a course while not adding undue grading burdens on the faculty. Although my position is unique, this same help may be found in Faculty Centers or Instructional Design Departments.
Other valuable course support could include the neuroscience librarian who assists students with research. BYU"s Neuroscience Department also created a student neuroscience journal, Chiasm, with an accompanying class for students who run the journal. This offers neuroscience students a local opportunity to publish their papers, though students are not restricted to publishing in this journal.
What Can be Learned from a Formative
Assessment of the Course? Assessment of the course is ongoing. So far, copies of the students" literature review have been compared to the major papers of students from other university advanced writing courses and assessed blindly by unbiased observers as part of a university writing assessment.
Neuroscience students scored as well as or higher than the university mean scores.
Although the course is too new to get in-depth assessment results, student evaluations praise the new course: "It [the "Writing in Neuroscience" course] was a perfect mix between high demands and realistic expectations." "This class helped me become a more effective writer and increased my confidence in writing. I found the class difficult, but very rewarding." "I am glad that I didn't wait until the end of college to take [the "Writing in Neuroscience" course], because I have learned so many great skills that will help me throughout the rest of college and forever after." "I am shocked how much this class has helped me grow towards a career. I enjoyed the projects and group work. I especially felt there was an environment where you could make an error, fix it, and continue forward. The class was much more helpful in preparing me for a career and considering other careers because it was geared towards Neuroscience. I believe there should be more encouragement for Neuro students to take this class, because I changed my career plans due to the exposure I got to Neuroscience and technical writing."
Future assessments of the course could include surveys of neuroscience faculty who have these students in their classes, surveys of students both before and after taking the course to assess students" ability to write in the field, and ongoing university comparisons.
Is the "Writing in Neuroscience" Course a Good Fit for Others? The "Writing in Neuroscience" course teaches neuroscience students some of the elements of communicating in their field. It presents opportunities for mentored relationships in small classes and collaborative projects with other neuroscience students. It can also be an innovative solution for meeting learning outcomes that neuroscience students should be able to meet by the time they complete their program and providing a way to measure students" acclimation into their academic discourse.
BYU"s Neuroscience program includes a learning outcome that encourages critical thinking, problem solving, and communication skills that can be used throughout a life of learning. "The program prepares students either to enter the workforce competently and competitively, or to further their studies in graduate or professional schools." Just as the learning outcome describes, neuroscience students need an opportunity to apply, analyze, synthesize, and evaluate information to gain a deep understanding of a research topic (Lynd-Balta, 2006) .
The "Writing in Neuroscience" course offers the opportunity to do more than just memorize content. A well-written assignment and activity can stimulate critical thinking skills. These same types of activities can be used in other neuroscience courses as well to help students learn neuroscience content through a "write-to-learn" task. Writing should not be limited to a single course, but should be applied in as many neuroscience courses as possible.
This kind of course can be prototyped by neuroscience and composition faculty working in tandem to build solid courses that neither neuroscience nor English teachers could design on their own.
A Writing in neuroscience: Students need to be introduced to the writing that takes place in neuroscience; it may be like learning a foreign language to them. This can be introduced by contrasting documents that students may be familiar with, such as a research paper with a humanities topic, and a neuroscience journal article. The instructor could point out such differences as format, tone, vocabulary, genre, & documentation style. Since this will be addressed throughout the course, simple comparisons can be effective in the first week. Document design: In addition to tone, etc., students often need to be introduced to the methods of designing documents. If students are already comfortable with designing documents, this instruction may not be necessary. Analyzing writing tasks: This instruction benefits both the instructor & students.
Instructors can help students understand what is being asked in a writing task, such as understanding the purpose, scope, schedule, & format of a writing response. Assessing the audience can be addressed at this time or in the second week. Time spent helping students understand how to respond to requests for writing at the beginning of the semester can save many hours for both students and instructors. Week 2 Reading technical articles
Interviewing neuroscience professionals Audience analysis
Reading technical articles: Students are often unfamiliar with technical articles and may need guidance in how to read and understand them. For example, students may not know the value of an abstract or the format for a scientific experiment paper (Introduction, Methods, Results, and Discussion).
Interviewing neuroscience professionals:
This assignment enables students to talk to a professor or professional in their own discipline. Topics could include advice the interviewee has for the student to more successfully prepare for further education or employment.
Audience analysis: Students benefit from a discussion of audiences for their writing and for the scholarly material they read. This could include the type of vocabulary to use, expected formats, the need for concise writing, etc.
Week 3 Job application Resumes Letters of intent Grad school & employment interviews
Writing to get a job or to get into graduate school: The topics for this week enable the instructor to guide students into the types of writing necessary to further their career and educational plans. It also enables the instructor to share the kinds of skills and experiences that will be necessary to succeed in this discipline. Learning to write a resume helps students recognize the educational preparation they will need to successfully compete both for graduate school admission & the workplace. Week 4 Literature reviews Choosing a topic Literature Reviews: Students need to see examples of literature reviews and to understand the purpose of them. Instructors can help students see that this is not simply a writing task, but a genre that is used frequently in this discipline.
Choosing a topic:
In spite of good instruction about writing tasks, choosing a topic is often daunting for students. They need guidance in selecting appropriate topics and in narrowing the focus. They are usually afraid they won"t have enough to say, so they select topics that are far too broad. 
